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fhe .tQU1V ot -aOCl. IN 1 .. t ......... 1011 that the ..,. ... q-
.1 •• t ..... 1_ .bleri •• pro ..... a.oo ... l. to the to11 .. 1111 •• h ... . 
• »COl. i laO : _.001. , •• 1 
11 a.l.1 •• _1&1, ar. p" ••• n - AI -7 lie the ...... 111 or ... 
• 11 'n _t 111 1Ih1te .11 - tM ..,. .. 01711. JI&7 ...... oW 1:0 --01'1. 
a , ••• 114 .top 'Ulh &II 
_.001. f • IX : • JIcla f JI>JI. i • BOl 
J. ...,.... ... the lIIIattT ..... 1-.1 .t aD &11 • • t .~.rate .v •• _. 
fho ....... 11 ...,1 • ....-t haft .... 1_ ,lItt101.n a.141. __ r1al, 
t ........ .,.,..1711, .t • -CMll_ ebl ... 1 •• wh •• the .01J ........ tl •• 
... 10 ~ ••• t DOt .uttl.1.1'1t to ...... t 1I1th 100 pt. ,_l1t1Wit1ft17_ 
the 1&* of a.1410 _tena1, 111 til. lib! to .11 ,..0.b17 a..... to .. 
th ........... ~ol,.l •• • 
It 11111 .. 110-. fro. the OUl"f'Ol .he-1", tIh. hlUol71la of 0&1-
.1_ Ul ... 1 •• 1dl&t tlw ,. .. ent .......... at a ,1ftn teaperat ..... i. 
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-.loi_ .... .aglle.i_ "....Dt ..... OOft-Unltt.1I et tM tlUantl:t;y" 
t4 ,_ 0&101_ to tM _tal ...... ot "014 t ..... •• , .. lte .... 1 ..... 
" .,. 1M ._~ til .. wl.h r ...... bl • ........ 07 that 112 .. p ... oU 
..... __ .1IIh ... wlllt. oU ... t u. .i.tiU .. tloll teapwatwe ot ... P., 
,- ~rolJe1e at ..... ehlen-H. 1 •• ,11Cl.1 •• -.101a ohlori •• 1. 
abo_ I ,.,.Oftt ... -c_la oIal.rt •• t.a .. lto. 10 ,.. ..... 
IB .. enI1 011 tM "-01781.1. ltt.nU.7 In. ideMI' •• lla.1I1 • 
... •••• Mel 117 ... ~ .1aU11"Uo11_ (A __ " .etW i ....... 1..,.. 
11 ... her. 1I! _1. tho.l •• ) It 1. ,..81111. to • .,.. alkall_ .. tarial. 
F"'" *' llicht rlllllo. the e'I'01utloJl et hl*oehl01"10 ... W '0 the 
anw .1Iti11 .. tlon 1I1'W1 .teaIa 1. the ..... t _ .. OIl .t ..... l~ tile 
0.", •• 1.,. ohara_.r .t .. et.,.. ........ U. It -7 1M t .. ther .taW 
tlat .. , Jd.pIr ................. r .. ln ora_t. hr.... .... 'eer .. 
• t ..,...01,..1 •• , .... ex,..ted to t.......... 1M .-atlVet IaJdroC.1I 
.1I1t1'e t ..... 'wl. '1.1;111."0" 111.traW 117 the .... _ .... _, •• ......,..... ......r. t, t. Dow'll ,_, the •• nti. ot y t ...... tvt.wc 
.1.,tll.tte. II rel." to tM to_l .. at of Iwl,.. .. .,..... pr •••• 
~. tho ..... 011. It 1. ",.vpt tIl.t *r • .., .......... l.tle" ...... 
_0 .... U tr ... ohara.tor .t .&1 to ".0 •• 1lt ..... the .... m: .t ..,.r" •• 
• ..utAo lIhi.h 11111 ....... 1.,.... !he tlwer7 nil" that whe • ..,.r .... 
• ultle1 ..... ..,... ... 11 .)al.rtd ...... t .1a-.1-"...17 tl'1 ... i.till.tie • 
• .., the ........ t.1l 1 •• oh creawr t_11 11_. BCl 1. ,.... •• ill tho 
......... oty.N 
. 12, 
........ .10 ...... "U-•• 111 th.ir .t_to. or tlao relatle.hip 
of ~-co. ohler", rei ..... to 1&1t •• nte •• t.trrJd tbat .1411. ohlartd., 
01 thor &1oM ... wltil .... i_ ohlo .. i •• , ". ...... to b. lMrt. 0.101_ 
.hl.rl ••• how .. nrt\a11J _ """',.JIoIoIhlorld. rel ........ 4tatU1III 
al •• 111 ......... t1 ••• , w 100 ,. ... ,.. 1.000 .......... 11 of.U. I'll ., 
the """llM ot ac_.l- .blo .. i ••• the _lei_ ohlori ••• lip to a .... 
........ t1 ••• t 10 po .... ,er 1.000 'barnl •• P'" ., ........ 11 ehl_i •• 
... 1...... ta. ..... 1_ a',....1ltl,7 MT1»c .. en.ot Oil __ .$hI... Bow-
IT .... oaloi_ oblon ....... to '''PPI'''' t_ "" .. ol71i. ot aac_.i-
.blori •• when the _101_ ohlo .. i •• -. pr"'llt ill ____ tiONl ot 
100 po..., pe .. 1.000 barr.l. wlth ., •• 1. ulori •• , IIIclllll. ohler-
1 •• al •• detlll1t.17 b¥4 .. 01,. ... aM r.l ...... b;vtl"O"1l .hleri •• , At 
.. rulilltrat10M "low I ,ollnd. p .. 1,000 ...... 1. the .... 1I1t1 iJ .. l.aW 
that the .... 11 .. 1_ ohlorl •• o.,l.tel,. ..... 17 .... 1Ilt11. at a ..... .. 
tntio.ot 110 ,. .... ,.rl.ooo ......... el. the hJd"o, •• ohlerl ..... 1_ •• 
.... " po ..... whioh 1. equlftl •• t to •• per ... t ... pl.te "" .. 017.1. 
ot th •• alt. 
n. ,.1lUt,' aat kl •• ot aalt. that ~ .... 111 ln the ....... 11 
wlthout; __ 1. aJllY ....,.\11 '.tt_" wl11 ftl"7 to .. .... reti_.., '7'" 
1.1111 to .. ... oh ...... 011 .har,... DlIe to thl ..,1'.1 ty ot tbe 00 .... 0.1011 
pro'bl_ ot ...... 10_ r.tl .... 1 .. , eoDiUtlolll that prOT •• aU.fa.to.., to 
0_ '7'" alpt pro ........ 111_ .. 1. to a.the... tll_, •• 0J.' ._tII that 
IOl'I'o.loll ot .... okt.. equis-e- w111 •• 0111" whl ••• bi ... oald_ alii 
-C_l- ohlorl •••• a .... all .. t_te ot II ..... ,.r 1,000 ...... 11, 
ot ohar,l,. .toot. tM ""01 •• ".t1t71. Cempatr/'.ta. •• t_t ., 
IOr .... loll 1 •• xpeot" when the total -CM.i_ "1Ie1 ~o1_ oblo .. U. 
eentellt i. 1 ••• tha." 10 ,.u1'l4. par 1,000 arr.l.. lut fea .... tiMn 
... por"" to 'o.tuU that __ •• 1- ohlorl ..... 0&101. ohlori ••• ,i. 
to •• ooapoe. w t .... hJcIrOC.11 ohlo .. ld. aal -._.i_ oa14. at 1000 P., 
.... that the • .,...1tlol1 ot .alt 111 tu1l .. i •• U.1Jl&tecl wb.11 the .alt 
OOllteat 1 ......... to to po ... pe .. 1,000 'barr.l. t a1 thoUCh ............. -
"o.loD .tl11 oo.ura. 
10 
11 
let •• __ we ... "11.'. MthoU, " ...... f .xp1a_~1 •• '" lMt 
, ......... !he etta" ., 1&1_ .,. ... ny .. aft •• pro ....... 81 .. al, 
... 1&W te tM .,,1, ..... OOIIpl.xs.V 01 tM ,lad. .la ......... ,.o. 
.... 1,. .t., ... pnttl-. 111 .. p»eI"&l -, .. ,~ .... 01 ...... Ul ...... , 
..... 11 ... lwletl, .......... of ,..tl ... , .. 1' ... 1. tna the ..... 
pl •• , to the .at 00IIpl ••• 11 .... ,.o1t'o .Wl7 ...... H &1 ..... 110 
the pr ..... ., _ .. 011 ..... 1t .... ... 14 ..... ..... .,.,. to 11-
1 ....... It alao .... p.w ... • t tile Mit lapoI"taat ett.~. of aal" 
.,...1 .... wlth11! ..... ,....... 
II 
"'11D1 .. otD DfBO. 
Jar17 .. etial. aethM ...... ,..1_1,.117 or the _t_ ti.tll1aU •• 
.... , .hara .... l... b7 the •• h_ "1 •• tacraa 1IJa1oh toll ow.!, III th ••• 
p .. o ...... a C1Yea ... ..- et or.t •• 11 .aa oharc" 1.to a .h.l1 .'111(",.1) 
a~d dlatl11at1 •• b.C~. !h •• tl11 ••• r. , ... ral17 .ithe.t traotlonktllc 
001 __ a1llll •• ,......t1oa ot ..... _Ilta waG ,..1'. It .... ....,. to .1.-
"111 ott a la •• l1_ Ir .. otlo .. With tir •• t tl ... ...... til •• til1, MY1. 
as .1IIt polat ., .. ..aye .... Art... tho laool1_ tr&otloa, .... waG ..... 
"lao .... tor tho .... l ... r of th •• lotl11atio. or lt W&O .... 1" __ 
.... it ••• lr... 1M t ....... Ir ... t1o .... next .011 ....... !Ian.,. all 
... poln ........ 110° .... a1llll toll .... "1 a ,ao .11 traotl.1l 01' Ira.t10 • .... ~1 • .,.. tho 'tJpo ot , .......... 1 ... d. Th ..... 1..... .. .. ao 
'-1 .U, l1i1W1 ... tllS 011 •• ok 0 ... 18t111 •• aUl eok. t....... T_ ..,..t ....... 11 Nl. pr ....... C ... &117 co ...... tho tno. of tl al 
...... uta ......... . 
I. th ..... t... the .al t •• .,..1 te4 on tt. bott .. ot tho .t111. 
a_ ...... ..,11.torl ... III lnettl.1 •• ..... " tn..t.r. The ooIl101'l •• r, .. a-
.... 11_ alld net • • t tallb ....... rl0.1, ........... 1I. to B01 lt ,,_ 
.&1 t OODto.t of til ....... 011 _. hieh. It .x ........ w .......... p .. ... 
heat the ...... 011, '.po.ltl •• et .&ltll .. hoaYy. 
1M .... 14_ ,....".t ...... pro-'D17 th. oal7 0 •• att.oW 117 * 
, ........ of .&ltll. ... ... a.pM1t or 1ub .. lea.U. 011 .took, tho . .,.:atl • 
• ,..Ul_ti •••• r •• 1ttln1t to .. t at ti ••• 
fJlo ... 17 _tMd • • t oraok111C MaY7 I". oU. lnto 1tchtor 'r .... ta 
...... 1a1lv 1 •••• 1&. to th. _".h .1.tl11atio •• qul,.._ •• 1th t_ 
••• ,tioD that a •• rl •• ot .11 .lr.ulat101''l _M ...... add .. ~1 !h ... 
tUo ••• r. oo .... W be .... 'h tho .ho11 .tl11 121 tho fir.box or •• 1 .. 

















OLD }lETHOD - CRUDE OIL REFINING 






... U1 ........ .:1.17 t.,.. •• er low PI" ......... 1111 .... 1.tl11 .. tlo., 
.. _ •• 1. til. tllo.t part ot tho .. UIt, .. ollar,l111 ••• t •• , ...... 11T 
..... d ... the tlnt ..... uo. ot o .... tlte ....... _0...... .AI tho •• atll1a 
o ...... ted .Il .. ti.tUlate, ,. .&1, voul ... e ....... Jlte ..... '.t .. a-
.1 ...... '1 •• ltrloul~ r •• ulted fro. cot ••• po.ltloft Oft th. botto. .t 
· til. .hel1 .Illah ..... -.tll1 1:totto.. 1;0 1:te ltv.. .., tr .... l'1t17. ! .. . 
• tll1 ....... upon .... .... '1.1T 1t7 thlt '.N .till ........ 1'D all the h ... t-
1_ ot the oU 1 ....... pll.h .. waul. the .11 1. b.l •• lraul .. t .. 11l tlle 
t ..... hi.h ..... .DOl ••••• 'thlll .. tur ..... 
AI.ai. that .. t .t tho ••• "111 ...... ,.,.atet , ........ k1. 
, ....... alll ...... har, ... ,th ... 18t111 .. te 011, ... troul •••• 110 
t.ull ... aI .. no.loll, 0" a. ~t •• t .,.. pro •• _ CJ~l ........ u, 
to ....... otho .. thaJl .&1ta. 
A .... ti •• ,ac ..... ot the .811 .. III -tte .... 1I.tloll toll .... 






OLD KETBOD - CRUDE OIL- RSi'DlING 
(Craoking D1Bt1l1at1on) 
Fig. " _ 
Ga. G11 Chargi Stook 
Gas 
Gaso11D1 
urDl. - lIP IIftJllD8 
1. -.klJIC *- ..... 1" .•• fJ' .. t_ .1. _tWa to tlw __ ~ 
ill ... tll1i •• _ atteapt ... , ....... to ... a .. th ••• yel ..... t tIar .... 
iJlt.raM1&u .tac... , •••• 1.,.. • • t tU ... tlld. l"utJ7 _. " .. 
• 1 ••• 17 panll.l to tlIat of tile awto.eltU.. 4....,. of .0 __ tl0 dl&-
, ..... 1'.11ow whi.h 111 ..... a to pr ••• at .a7 pr.o..... .t ftJ"lou 1.1 • 
..,.... It 18 .lari.u troa the ••• lac ..... ~t tho .lwll .tUl h&a la ••• 
• u,. ....... '-7 the pl,. .tll1 alll a ....... rotl...,. 18 a • .,1 •• a" i ... 
tOC .. at .. 1.tallatl0.. 1M .... r. pi,. .tll1. are , •• ra117 hleh t..,.. 
.ratv_.t.b,",. pr ••• ura. Mati. alt •• .,..1. upo. tho t". .f p ... -
.uota d .. 1r.d. It .Bly .traleht ru ,rocluota a ... " •• lr .. the t.,. ... . 
. tv. _.t b. 1 ..... thall it ·b1P17 ora .... _t ... ial ........ ir... It 
1 ... 10&tl11 .11. ar .... quired t. heavi ... .... 14 •• ..... i.tUl.. lit 
.. 0-.-111 ....... to .... t" •••• latillat •• • t hie-.. boili'ItC polat. a" 
Ilieh ... Tlaoo.ltl •• " (rle. , &ad .) 
Jut prlor to .ad ... 11" tla. r •••• "r1d ... til. _j.r •• .,..10p-
•••••• ditt... t.... til. oowvaatio .. l tIl.ral .raOki. plaat. 111 tlt&t 
.... prOTial •• 1 •• 41. tor ooataot1. tIaa .il Tapor • • t the fJ'ao'tloll 
to " ....... w1 th a _-'l)'1t .... Tk. oatal,.t. ar. tl_17 dlTU" 
.111oa a. al". 1. ftJ"i ... o.-..l_tlo_.a •• tua oolltalalllC old .... 
ot Oa. If& ... ft. fll. r.flnerl ••• ,1011. _tal,.t ..... ot two , •• 1"&1 
tna·· 
1. fho tl."·"'" .,. aa tho ."17 pro •••• ~1 (rll. ,) 
I. fhe .-YillC-bed 'roo ••••••• tho fh • ..-otor .Btl'(rice 8) 
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FLUI~ CATALYTIC CRACKING PROCESS 
F'ig. 9 
la 
,,_ .u ... ,.,. ............ tlaroup • .At le .. 1: two ._178t .... ar. 
".q\d.r ... 0 that •• -7 , .... , ......... while tlle t ... rwt 1. 'bel ..... 
t ... .... k1.. t ... Y1.-'IMtl pr ........... tr .. h et.1:al.pt to th.r •• 
UUell • .., ... t.r the ..... kl. operatlol! al'l4 the. _TO 11: •• t api. 
t. ", •• rat10.. 1M th ..... t ... pro .... -pl078 .... ld.c&l .1 ....... 
tor 1ab1. wJlll. ~. 'l1&1d oatal78t pr ••••• -.pl.,.. &1 .. or , .... to 
"tl1ltr .," 'the .atal,. ...... alit thereby ••• it to • .,. to aad tr_ 
the .... tioJl .. ad ......... t10 •• 0" .. a ·nul.... 1M t'llerMtor .. s4 
n1llid 0a1l&1,., ............. tlw to ... o.t ,.. ....... 11! the ,.. .... tio. 
ot oatal.,.u-.l.17 ........ pa.li .. , _,h~., .... 11,lIt t.t oil •• 
It .ha1ll4 be r--.ber .. ttat __ lytl ...... kl1'tC 1. _1' • • lrp8Mi.,. ...... 
h .... l ..... okl. but the "_. _be .. ot the la •• U ... ",""0 •• 11 
lup .. lo .. to th--.llr--a .... , ... 011 ... t_.ad to .. hi,hel' ....... 
_be .. ,"011 ...... 1. the .... nt _ .. _tiftt.d 1 .... ,. expellditv .. 
to.. 0& talytt.. • .... *1. pla.. whl.h ar. .. 11l1li1. ... In "''''1'1IC 
.up.lor , .... 11 ... tOI' .1ylllan 00.-.tl0.. It •• 111. al.o be ke,t 
in 111l1li tbat o&W,.... ...... *1. plaate ........ 1, ... tor .,. .... tio. ilt 
•• ltjuaetloa with a top,l111 plallt or per.,. a to,pl. plart aJIII .. th • ...al 
.l"&Ok1. plaltt ..... 11. fhi. 1. , ..... &117 the ao.t ... lI0II10&1 ,ro ........ 
f. ett •• t of aal t. o. ".n r.tlal. .,,,,,. •• t 11 pl"obabl,. 1 ••• 
,.. ...... tIl&Jl .J! the .ld. pro ........ all.,. .. tala ar ... ,l~ 1 • 
•• _ ..... , .tl11 tube ... nI .01lll.1"l88J'1 lt the ........ 10'11 1. a."ol,.W 
1 ........... !he ,robl_ .t ,1.,11" ot .xoba ..... 111111. erut •• 11 
1. • ... io.. a. "'8J'1I .x.ha..... ..,1.., ... 11 tabe. wlth hlch ... tti.i • .ta 
or heat ... 1"l8r.... ......" a • .all •• po.itlo,., at .alt IIlCht ". .... 10 ... 
De.altt. ot the ....... il la .oat ••• 1I'&lt1.. Depe.ltlol! ot •• ke 1. 
1'111 t ... wUl .0." .or ..... '1.17 thaD aonal, it .alt .ollt •• t of 
II 
.... 011 1. "'''7' al!lll, ot flO"'., the OOI'I"o.lolt 0' CODII •• 8 ... will" 
a ,..._1-. 
. !be .tt.ot .Il Jll'04u •. 1. ,I"oMb17 MCl1, ..... 1. 111 •• t .... " It 
upbalta OJ" Ma't7 1.J"1_·t1~ .il. are betIC _Jl\d'&ottred. tb. ,robl_ 
ot ... U • ..,.tet.1 •• ,.01l1.tl •• -1 be t .. ttlnlt. 
~ 
.... 1 •• 10. -,pl. aIJIl ~ eraoJd.ZW .,.,atioL ... MU .tl11of 
the 01 .... _til. i .... ill .. i •• With a .......... " to. .till wldoll 
•• ""' a. a *--1 eraoJd.. plallt. tho end. oil OIl.... the 178 .... 
-..owp .. Mat _ ...... - o. 'bellll ..... t .t.. to ..... 011 a_ 
............ 1111 .... Hal ,.1 oil to erwt. 011 - -l.h .... i •• tho ..... 
,..a •• - are_ 111' ,. Prier to tho _..... til. 0I"tIII •• 11 i. 
IIlaM 1tltb I to , .... oed ot -_ tor .01&11101.,& .......... ..,... MIlS 
1Ia ........... alii ___ .... tvta.,. _1IlIltl .. " a ... ,. ... ,.. ... 
.... v., a ...... aft _ul.lfJ1IJC ftl..... It th •• ,...... to tho tow 
,. ..... haa1 ........ th .• ~.loll 11 'b ..... alMi •• t ot tho aa1 t .... 
..,.... , .... __ .01&1'-. tho 0 ............ to • _ell .Ull aM the .... 
.. atur. ra1ItNl .. aaoo , •• PI alit tuel .11 ,..---.. A llcht ... 11_ 
ti.Ulle ,.... tho .ll.n .tl1l ..... h a .-11 tranto.-t .... 'ho ..... . 
-.. pu ••• thJtovp a .. th4t .. ta.t __ .......... hot pe •• tr • ..... 
.....tl. pl •• t_ alll tl .... to a ..... ,. .... to .. whioh. all ... t ...... 1 ..... 
• t tho sa-olilW. a .... 11 a. the DrOll •• a .. 41 ... 1 taol· to ,... ••• t the 
top .. a _po" aM to a ••••• tnotl •• tor whloh .1Yld •• tho __ • !he 
_".. .... 11 ............... in a HIM .till 11lto ca •• l1_. l1eht .1.-
tilla_ t.l 011 aN .... 1ttal ta.l .11, all .t wh10h ...... ,.....W 1t7 
...... ,....tor ani two trari1orator.. All CU" ,.". ...... 'by tho ,..... 
........ 00111'" 1 ... 1101.. the .Ull. alii Mll..... 2M .... 1 ..... of 
11M aoat 1 •• 1Ipp11 .. .." ............ ..bl& •• ,14tal r-l 011 tr. thl. ,..0 .... , 
A .1apoaa ot tho .An_ Pre .... tol10... ,'.... 10) 
IS 
'- ', . .Ii . .. -;" ', .. - . 
'., ".',. 







• > ,.....J Die •• 1 ' 
, Dhtillate . rr 
"'"".' 
..-< :.-" ,~ ( t 
1
· ,.' '>'.", ' .:r-
, I .... 
'1". ... \'.1 I· .. ... ,~, ._: ___ ~::'_i .......•.. ·.·.1~:21·=. ': ~~~. '. 
"1 
Tub., 
F . ";" ) 
StUl 
I I "'~- .. ~ ... 
I F j-I-";~========::;--l'------: .--.,;..~--.......... , -+=125=-=· _:::11 ~:~~&t~ 
I'-J .·,-------+=f =::::::::1\! Residual 
F I 1~llr'ue1 011 )l-
I Legel'ld 
[}O :,Pump 
E : Heat Exchanger 
F = Fraotionator 
1.... __ •. - A : Accumulator 
1.2.3.4 = Desalter. 
Simplified Flow' Diagram 
AETNA-OIt. CCMPAlff. I'NC. 








,.101' to • 1.Wlatlon .t ••• &1tl .... ,.. •• t Ae'_ 011 c..,a.,. • 
...... lft toulne •• to eal. - •• ..,.1'1.110" In the .... 1 •• 1 t.l .11 
•• oha .... wll1.11 pnhe&_ the .... 011. OO.W ..... l. oo"o.loa ... ni •• _ 
In tlle ....... 1'. _l1li111" the .ValCIrt ra p •• l1_ ..... 11 •• th ..... 
• ow. 11.. _nill. till. _ ter1&l. !be to,. of the .torap _.. tor the 
p •• l1_ al ••• 0 ............ ".17. .x .... l.,.. oorro.lol'! •• otten .xperl.'Il'" 
la the _. trap of tlle .tra1,ht-ra tra.tl •• tor. 
III the .... k1. o,....tl •• a creat ... 1 ot tre.l .... xpwt. ..... ltll 
the .0111 ••• 1' tor .... _ , .. oU... flaer. - ..... h nt ..... ot ,_IIUtl .. 
• t lID 1. tile .0 •••• 1'. It.. • • ......,. to •• __ Illa p. to ... w ..... t 
w ... "" •• 10D ...... WIl. 11l3 •• " lao the topped ...... 011 _tor. lt 
.lIter" tlle ...... 1 ... tw.oe. It • .ttl.1.nt a_Ill ...... to rea.t .1tll 
all tile act ........ er ....... ly ...... U. of _Jd._ eh1orl" 1. the .... 
...... • hi. prOftlltH lt fro. "'1lOtloJd. ,...,...17. '.rlo41. ll1j.etlo_ 
.t _ter ........ to waall 01d; the _1Il_ .hlorld. 1Nt tali. ... ,ui te 
tro.1 .. _ •• __ uae tM .. ~._er . .-1. aot properly ... 1 the , .. ollM 
.0.1 •• ra1l1 •• ua~" •• ot tall •• r .... t '.1'. l .. t .. C'" .1l1.h _tal. _ft 
..,. ...... k •• 'l. lt .... Oft ..... !be ..... 1 • • t _111_ .hlori ••• 1.0 re-
.trl ... 1:U flow ot p .. 11_ .utfl.l •• t17 at ts... to .a ..... k-pr ...... 
011 ~. tranlo_tor •• llloll 1 ....... 1 .... '1 •• .,. to l_ ....... te 00*01 _tWa 
tor .. 1113 •• t101l of .... ala. the Bel.. IIOt all _1Itr&11 ...... h of t_ 
t1M ... 8OIT .. 1011 •• otten pro ....... 
the will • ..,. of .Ull tuNa .111 h1&ll-teapera .... neJa •• r t .... 'to 
·OOD .,- .. ottoll pro ..... allll III _IV ..... w •• 0111. haft Men ... 
to aal ta 111 tho 011. 
11 
It 11 .. 11 *0 kN, 1. IIlIII tlat ... 1I1i,. a ......... loft ... ,..1&11, 1. . 
ldp ..,. .... t .... ,. .. tl ••• __ t &1 .. ,. .. attrllnaW .lItt ... l, *0 ,"'ta 
'1Iil ,.,tllel' to a a.ulatl •• • t 1&1_ •• 1I1ph ..... ,.1II.1d1 ..... 211 ...... 
,. ............. it 1. bIo1nI tat p.tr.l_ 0'" t&bD tr .. _M. alii 
...... ,..a ... --.111 Hatal. a .1 .. '1. pe .. -tac. of ea1 ta a_ it la p .... 
.... that a .alt ..,.iIal. 00111 ......... aa a _01 ••• alton Whioh ooJd.,. 
.. .u .... U., ...... 11 
,.,. ._11,. laot .11. oe.-'lal. ,.l1tltl .. of .alta an Ott.1I 
....... a .. .. n .... • x .... l .... 1,. ........ 11l,...",....t baa 1M0" ItOt" 11l 
... of' tho ,_,. at .... t_ Oil Coapa"7 .in ...... lth" hal boon praotio". 
It 1. , • ..-all, ...... th.t aal ta •• lIot _tv1a1q .tt •• t .u·Ul1 .... 
pM...... It .. HOII ....... that ........ ill paoli .. 11111 ..... sr ............ 
..... to to",,-,l 1 .... It the ...... 011 1 •• 01&1 .. Ht ... .. .,.1111,. ,.t 
th1a .. sot tne ot tho p •• 1ime. ,.. ..... at ...... 011 eoa,.IlT" .. ta'I 
a. 1 ...... tllo aal ... p ...... 111 tlao ...... 11., .t ...... 011 eo.pa., • 
.. • ott .... .,. .... 1.tl11 .... ,... ... ta. !he aa1 ta .011 ............. 111 .... 
.... Ual t .. 1 011, lit.t M tM ,.ro •• _' .... ,1Ilt. -.11, •• U •• lit1. 
dt.ttl.a1 tlo ...... ...,0..... It 1. now. t.t til. &ala .o .... t .t tho .. .. 
• 1 •• ful .n ,. IlO1I 1 ... tlal1 •• -Mlt M ",_t •• it ... prior t .. .. 
• &1 tl.. 'llle. tho Mh oOIl_t i. t .. _tl, to .a1 ....... ll ......... . 
... to H .xpo"" .•••• alt ....... 0Qt •• ,..1 ..... " .. otra.tort .. 
Wl~1I t ........ , lnat it la ._Vul. 11' ••• Utle1lltloo _\11 ..... ult t ... 
tIa1. t.,..ltl ... 
.. 
.'Wi ~_ "ft" .t .1tft .. l't.e •••• to .altl, ""01 •••• 1 ..... 
..... to •• m., _tMt. tor .......... 1. th. '1ttlO1ll'l... 111&1" • 
.. ,he _, l .. lal •• lntoll '0 ,he t.1&11. ,...'bl., •• "1 ........ 
~h ••• of _ .... a ........ &11.,. __ 1. t.r """' .... "1. '01'l"0I101l. 
IIle _~ Iapor._ •.. &1'1111 ....... )at.h han He ....... 1 .... '-1'-
11&117 .... 
11"_leal "'"1,1_"1 •• 
llapl ...... 1 ..... ~1 • 
.... , .... ,.. ...... 
..... oallHa ..... 
Co~ .1th a loll. 
tho .l.otnoal , ......... are ,... .. .,.. tM ._ ,........,. 
prlMlpl. 1IIa1 ............ , .... .A1111.~ ... ,_ ett •• , 'ha' ••• 
a el'1lll •• 11 a. w1_ en1a1o. 1 •• ujofttMl 'to a •• 1.nI"1. n.l. of 
IliP po .. atul. ,he .1.,.... .. tr.pl ........ ,..l'ln .... _p'l.,. 
...... PI .1I1.h .. ttran •• h other ....... eoa1 .. 0ea0e. I. an'" 
,......nt" ,he el'1lll •• 11 1 • ..-.l.ltl .. w1th • ,. 10 ,.,. ... of --I' 
.... Mat .. t ....... _ ... r ..... pu ........ 11 hort ..... l .1.n ...... 
... ot ...... 10 .. 1... jpJIr ....... -17 10,000 YOl. 1. _1 .. 1_ 
....... 'bA •• le.vell .. _le,b ___ ,_ ...ul0 ........... the _WI' 
'0 • .,.....".. Ukl. w1 th lt .. 'boa .0 por •• n ot ,he .&1,. pr ..... 
ft. h ... l •• ""1171 .. ...,.., Lo. Alcol .. , oalltonla, hal -. 
'01'_'. '1'0 .... 1. tllll po.,. 
the ... 1'11 .. alld •• 1*111" pr .............. 1t--"'-'017 ... 
1;0 thell' 1..,tl.1 •• 1 .. --7 ..... DO' 'Nr1 wlU17 ._ .z .. ,.. wl'h the 
a611tba of ... 15.lIIl ........ _ltnak t __ .uIo •• rhe pr ... ... 
.... ... • ,ers.aU7 .... 1115 Wltil the _lIl.10B .., .. -.kl1tC bvt l' ,.. ..... . 
... porlaaU •• or ~ 0 ..... 011 • ..,. ot 1ilhe heat .... , ....... ,... ..... . 
al •• ..,107 ... -"'aal ... ltl ........ oh ,.....1'1 ...... lota ln uoakl. t_ 
-.lIlo.. 1IaN. _.toal. ha .... M •• 41vl... lno cro. by Iowll. 
IB , •• 1"&1 t.,. ..... o~loa1. whloh .... ot wi1sh tho en1.ioa ."0,1 •• 
ia ... __ .. _101'1 will ....... tJw ....,leta , • ..., ...... 1' .... 1 .... . 
th ••• , ..... nU,. .~ ... ,... ..... an .... .,. •• o .... 'i .. 
the 0ft1d. oU 8a1I1.i •• with .OM .0114 _t ... i.l whioh _ .... wra •• 
' •• i.a O-ItC" .... '.p&r&tloll .r tbe prlftolpa1 part .t ,he ... t ... a • 
• alta ..... ot .... lld •• ta .... whioh ha .... b .. 11 .... ' .......... . 
• aelIl .... tl_17-41Yld .. 11 ..... &1_ ..... at...... .... ill'fWtd.ptl.. , 
lIIiJ .. tlM '1 .... tlHn ... ".'1'1 l"eporW by the ..... CeU.CO ., 
, ... 1.. .. .. ,Uot pl. .... _1. c1&a' tl'Mr • ..... '*'n 11l1VJ.l" .. t 





t. prl_lp1 • ., tid. ... tlaM 1. 110 t ..... Ill,. eatalalty til ..... . 
• 11. 411 ... 1I1tll M .... to ... rea •• 1_ Tl .... l •• 1I1th a -te ........ te_ 
.xtrao._. til •• te .... .,. the _ter ... all, .. t , ... tl •• t ..... t b,..n-
tll ...... l'Itrlt",atloJ'l. tlvatl. tho _t ......... ton •• xtra.t 1I1th .ta ....... 
• UT ... _tra_. ,_ ... ,.1~ ............ '" a ,..nt_to .... 1. a 
.ta...,. oal_l •• 11 TO ..... a .11 ...... b ..... 1....... (t'Ise Mohr ... '1," 
1'.1 ...... til ... t ... • hI.ri ... ea. al •• be ... d bvt 1I1th 1 ....... talDt7 
.t .".poln). 1Jao1l •• a&IIpl. 1. 100 Ill, tho _te .. 171 al, tho ao.1Io_ 
II al, tile " ..... 10 100 Ill. (~. b .......... 1,. .11_too tho .11 &lit 
...... t ..... tho _01l1atl •• >. tho .11ft1' IIltrate .OIW, aM 100 III 
aliquot .t tho .nnot 1. tltraW, __ bv •• J"OUJ.. tJ.aoa 10'i ..... 
ish ....... • t ... i_ .hlo .. l •• per 1000 ....... 10 of .nII. 011 ......... 
tMr •• 1t. _lIl.Uleatlo., (10 t. 10 Tic ...... tl"Ok •• of ta pl.toa .ul-
.Ul ... • ...... lbM Ml ... - are •• 117 ,.. ... 11.1:1 .. > thl ••• thot 1a b.· 
11 ...... to _T. ,oM a ..... ., to ...... tiM 1I0 .. t. It 18 .... t ... • lttl_1t 
I 
to .b1al1l _0 .xtra.tl ... that will ., .... ,. .. to.tI,,,_t It 1 •• YOIl _~ • 
• Uft.lIlt to ."-pt t. 1 •• 1ate all tho .&lta pr ••• nt 11'1 a ,ITOIl • ..,1 •• 
'h. Ilean... tho _ ... lal. tho .... "'0110_110.4 tid.. .lttlou1 ty b ....... 
, __ ul.Ulv .... t ... til •••• nra.tl ..... l.W .t a 1 I/t ,_ 
Wa.. __ .t .\lttlo'.. 1 ... * to 1lol. about 800 al, 111 tb a pl.to ..... 
• t a brU •• 18. 1/11 luh • .-11 ... t_1I tho 11.14. 41 ... to .. • t tho t_, 
ani •• tool .... to .... t tho ,latoll ., .JIII .OWIl. ,he .......... .. 
• 1 .... 111 til • t1. t pl... .t .... 1 all4 t. top 1I1th • thr.... • .... .. 
• ,.".. 1I1th a .. *1. ,1aad. .l 1/1 lMh b..... oo.t _. 1_.11 .. 
• ar tho .. tto. of tho .,11D1l ... to draw ott thI _tv .xtra.t. n. 
.1lUr ...... 17 .... ..,,1 .. a ti ... ,lap. 
The proeM... t.r .aJd._ a •• xtnetlo.... to pipett. .00 a1 of 
.11 1. tile bra •• 07111110 ...... 100 III ot bo.o. to .11 •• tM • ..,1. 
a •• til' , •• 17 b7 a t • • tron. et the pbt ••• th ...... ITI III .t .... 17 
hot 4btl11" wat~r toll .... by .1 III .t aoot.M •• hi.h aat. a. all _1-
.1011 ....... Qulokly .1 ••• tM 071i ..... alld eau1.1t7 tU •• Ilto_ b7 
10 .Wok.. .t tile plato.. All.. to •• ~1. tor a t. aimate. alii .. itll-
draw 1.to a •• paratol7 tUIl_l. hoa tho tU1lMl .. ltWra. 100 al ot * 
_tor - aono • .s.n .... t ...... a '.11.'1 .... tUt.r pape .. to r_TO 
all .aoo. ot .u. tor tltratlo. , ... tM tltratio. a Le ... a ... nll-
.. up Pe'.lltlOllOt ... -plllId ....... _. "..... tltratlo ••• 11 .0Mlat .. of a 
.ta ...... 0&1 ... 1 .. 11 .,.. .... a .U TOr-butte. o1.ot...... I. 100 al fit 
.hl ......... 1utlo ..... oar.tul17 .ftpo .. at .. to I to 10 111 ........ U .. .. 
• 1 til II al .t .. .,..... d •• t .. M aloo.l a. tlvateel .i th .01 I .11-
...... 1lltrat.,. .b a1l'-4I'1", ••• tin'i. aoto ......... to aaltat. the •• 1 .. 
tio. .... the .... uI to ..... pl.,t" 1. tile .. 1&1 _ ..... to .. peto_i_t .. i. 
ti .... tloM. III .t tltratilll .. ea, •• YO ..... .... t. ot tho 0011. 
la oo.aeotio •• 1th the •• ohlorit. tltratloM the .... ite .... plo'" .. 
• p •• 1&1 titrat!", ... 1_ .hioh 10 _t ooaaoD17 ..,10704 0" it -7 ha .... 
• .,.... NO eapl.,..a to .. th1a purpoa.. The ... i_ ._ ... aolox: .hi_ 
le .. ooDllOr.ial &looM! .01. b7 tM V. a. I._trW Ohoa1eal. Cor,. 
low Iork 17. I. t. It i. a ••• t .... al.ohol han .. th. tol1 •• 1111 a,. 
prox:t..ato _po.itl0.. .tIa¥l .. l .. ho~ ..... th71 aloohol ,~ .th71 
........ yb.tl0. , ••• 11_ 1"-
1M,..,. •• ot -u..a &1 __ 1 t.r • tltraUII .. 1_ •• to 
obtal. .. • .ok ,reat.r latl.otlo. of the '.lYa....-.r .t the ... pol_, 
It 1. k .... that 1. 411ute .hlorl •••• l.tl ... the 'alva ...... r lnrl ••• 
tlo.ot WI eel1 11 quite 1 ... _ tlMtNtor. '-J'o' to oo_14 .... bl • 
• rr.r. Dr. a. W, ..... 1 ot tIw Petrol •••• otfJ7111C ec.pa." Lo.II ·, 
A •• l .. , CI.U.t.l'a1 ..... tho t.U .. l", ~_ .. elll.d ... ti ..... tl0 •• 
..... tke .hl.r .............. '10. 1. idle esW&et 1. 1 .. , •• that .111, .1 
to .1 al of tlao .U ..... 1Il"'- aelnlo. 11 ".*ill11''' t.r'ltratio., latl .... 
tl0. an 11keq '- 111 ... tl..... It ... 411ooftrocl 'b, the wrlt ... tlaat 
tJll. 4lttln1'7 001114 N .......... b,. .. --... tllll tile 411ute .Ill ...... . 
•• llltl •• to .bcnat I 111., aMi. II 111 ot &100.1 ... 'M. ,... .... 1111 wl1111. 
tllo '1"'10. 111 tlilo _val ...... It w111 be ...... r'rM tr. 1.pootlo. 
ot tIIlo 'lVa'10. , ... ,.. tllat latltNIt10. powaW ....... :.rool1 ••• 1It ••• 
..... ., .t 'lilo .athot 11 ..... T04. A , ... plll. 111Ol ....... 1111 tIIlo 'no' 
eI ll1tleotlo.ob.l_ to .. botll _w .... at &l00.1 ",U"'('I&. 11) 
1a ftC'" to * .,..&1 '1"'''' ... 1.,.. •• _,'. wrl ...... 
... ooly04 th.1'011owS.lII ...... "... Dr. 8 __ 1," 
........ ....., _h 1 ....... ln ,. .. 1 ....... 01' r.b......,. 10t1h 
,1ylll .... 111.1111 .n tho t1tratloll of ohlOl'14 •• ltJ ,.. ... podal1, 4en1-
.......... !he,.. 1 ... 'o_t that tllo ••• 1t1Y1ty ot tho ohlerl •• 
•• tond_Uon _n be sroat17 In .... " ", , ... pr ...... , .M l' Ihoul4 
...... ot'o ... " OIpIOl&11,. .1d.t&~. tor tho •• OlU'&_ •• tend.aUoD eI 1_ 
olI1 .. 14. OOMfttraid.o.. 1 .11..,.. 1Ila&t it ,.11 .wolo'" till. ,.. ....... 
I 
..... hlq l' oolll ... 11 NO'" tho 'liDJ.O' .t ....... t ... tM olwatO&1 
J ... .t ••• 
: . 
;~ . " , c 
, ~ 






All .stra.t!OM tor h ,..,._ ot .atl. o)a1ol'1.'. '.-nd._~oM 
aloM ........ wlioh th. pl.ton _1I111tl.... In the ... ot ••• nd.1d.. 
lu1tatel, 11'08, .ald. alMl -eMil. the pS.1.n eallltl ...... tar toe 
aaa11 • )MI"IIlt t_ .... k to •• tOM w1th alJ7 .. a,l.l157 - that 1., 1t,.. 
too .-11 to .straet a lv, ••• pl. (11 l1te ... ). '0 .. W • ....,. •• 1t 
11&1 •• olt. to lII. a w,. oo.ta .... teap ........ _til 1dlloh wOtll. hoW 
altollt ft.n ,allo_. It ..... ".. 1I1th an .1.ovl. _to .. whi. can 
n' ..... acl-tion alii a .. 11 fit ltna. tUl. ·In the .otto. ,.1'Id.~" 
.. paaaac • • t .... thr •• h tile -.11108 to elY. th ...... 11" .. tea-
,. ...... tor .atl. l.o ••• N ...... ~lo_. 
u ..... -.kl1!C a vial .xtraotlon "' 11&1 toal that thll appara_ 
wout c1ft an ett1den .nraotlon .,. a1 ..... ,OI"tiona ot __ ... !he 
pro ......... to ac1tate the 011, Hna •• , and .tor tor a ,. .. 104 ...... 1 • 
., to IOII1_te. (" .. ot ac1 tatloJ! i. 1l1lited .,. the tend.IlOY ot the 
.-.pl. to tol'll .ta~. _lIl.io_> w1th "the t..pN'at .... of til •• nU ... ala-
_. 1"&1 ... to lfaO· r. (I'Jl1e at .. nai ...... &I hip a. th ... perature 
.ucht to H .... 1 ••• to .. eat.V) • .... the ... of the .t1 .... 1. , .. 104 til. 
a .. to .... po .... In aautt •• 17 allld allow.ct to .tl .. tor ... hort tl_. 
!hie ...... to .... t 1;h • ..u.10a to ltreak1nc. !he bU ... 111 ..... -. 
all .... to .-"1. tor 11 _ N ........ til •• ter-a .. toM lapl" .1, ... 
ott • .... ".ltloJal .-IltiV of.ter .. _II ..... '0 the acl ... ' ...... 
• u.r .... Ylpl"o_17 tor n .. 1d.1lU •• ant .or .... toM added. 4t'ter.n-
till. tor 11 to It how. the •• 00_ ~xtra.t .... U5 ...... 1l ani ad ... '0 tlut 
ti ... t. I' .. tount that 'bbl. Pft a hleb ,.MIl_" naon1 of the aalt. 
,........ Jh ••• _, ,_IlUtl.. of ...". ..... .at .......... Ul a"..,. 'be-
low Wi til til •• JCtI"ad101l to .. hiob the7 a,,17 • 
.. 
r .... .-ir •• xtran IT. a live ..... 1. _tr~ 001l0 •• n'" '7 Ml1-
1,.. It .. "0"'&17 te."d OOJloe'Dtra'hd BOl to th ••• eftnota t. , .. e-
v._ 11'. fItCIa ....... 1. te t .... 14 •• • t the ..,..poratl.a lte&ker. clW'111C 
tile ft'&peI"&tlo. f •• 111. .t a.U - •• utrlole .. to hold the 11' •• la 
.01_10. a. &a ,_ •• lara' .nno. wer. _t .... a-.1, ... t.r .tal.r-
U... tile "clltl •• • t JI01 _. _t ........... '.3 •• tl ... bl.. rhe •• -
V&at tra ea.1l eaap1. .. oo1lOOav&tecl to uaoUy 1 lit.... !hi ... d •• 
1 ........ t. take aliquot portlo" tor a_17'" aat a ... la'101l ...... the 
.aap1. utraot" alMl t ... 'I._tit,. .t .... at aat,. .. ltd to •• bow. la 
0"'." to oaaput. r •• ~t •• 
rhe 4.t.l'II1-.tl0 • • t 80, .... very .1IIpl.. 100 ml .t the 1 11' ... 
• nn., _. ,1,.,," 11lto a 1t.at.... heated to bolll ... Ill 10 al .t 1_ 
larl_ Ul.rlele .olaloa .. el .. "'opw1l •• 1th ..... _ .turll'1. A.tiIo .. 
•• Iaov dt.c •• tll111 t1M the ..... 1_ .\altat. -. ttl t ..... 011 to .. 1Iha ...... 
d tl1te .. , .a ... tree .t Ulorld. 1 ••• 4rl .. allll t.calt .. at 8000 0. 1. 
a auttl. turac" .001 .. aDd •• tc .. AI larl_ .\altat •• 
111 ....... to detend._ the wel&ht of all .altl pr ..... 1. , ... 1 
liter .nran, 10 111 ot'. ,he .xtraot ......... ,.nW to ...,.. ••.•• 'lao 
.t ... _th, lra a tared por .. lal11 OMIolb1.. file onolbl ..... th •• 
heat.. to 'Ollltaat weiP' ia a ..tn. ~o. at "10°0. Ia arrlyl11C 
at tho •• t.cJat ot , ... aalt. 1. the •• '.peratlolll, 0 •• 14 ...... 1 • • ittl .. 
0111 V .... .xperl..... the .xtraota oontal_ q_ntl tle. of .r,aal. 
_te .. tal .1 ••• 1 .... 112 the _te .. -aonone alxtw.. rut •• ~. 'l'IOt b. 
.GUaM --117 Wi ............ f --11&1 ........ of .. .-1 .. 'a 
ta.. ...,10, •• ,,~ ..at 1.-.1 MtW of .' .... 1 • • 1 the ........ . 
_ttor -. lealtl.e.. It .. t ... that it the lplt.lo. - ....... .. 
100· o .... t ., .. hit ...... _tv" ,....1 ..... t ... I ......... '17 
..... -lch_ .. til. N .'-'1". , ... It tho '-' .... tv ............ .. 
to 100 te ........ Mapl .. 1 ........ 1 • ......,. ... l,Ia" ... ,. ~. 1 ... .. 
... U ..... I" aUllcJ'&a ......... _ t1ao th- heaU ••• r.,... .... to,. 
I ho .... 1\ .. therefore .... 1 .......... ,he aal1lll..,.. IUChtl,. .. 1. 
"W. or tla' ...... ___ .... 1. -.1 .. ...,..1'1 .... 'tMlld.. '1 .... 
.. t thlt hte ..... t .. er ......... . 
11 
D.l2'II1U141'101 OJ' Dol 
raa 110 III ., 'M 1 U.'" ........... avae' ........... 
_t.r "-11 a ~.tl.t .-.c. ot .. 1 ... 1 •••• 1l. llllloatbe all .x •••• , 
tIlft Ml1 alii aM II _Illa '-11 It ...... .,_t penl.te atter '1 .... 
1111 &a7 the ... ,.... ....t .... 'oW .. agall1 allll filter a .... .., ae tho 
In. t1oetllatea. 'llter.' OMe tlr •• h a ra,ld ,-_1_"1.,.. paper, 
wall tr ••• t ola1erl... ,,"1. at aoo" C •• alll ftlCll .. ' .. OJ-
The tllva'te troa aNY .... ......,. t.r ,... .... 1111 t.rGalol-. 
... It .... lx!.!!! •• 11-' it 1. la to 1M 1.tt tor • .., 1-._ of 
, 
'Sao. .AM" the •• 1 u.Uo. I .... ,. .t ___ 1 .... lDli __ a .. ltl'1 • 
..... t\l117 to the '''-poi. , ... wi til ... 1 .r .... at the __ • 
.... ulreI. • ... t alto"t W" alii whell the .oldlom 1. pr.perl,. 
•• trall ...... I ........ &OW. ....t tile •• 1"'0 ... to _Ill • 
... aM with .'U.rr1. 1Ialt ot •• 01.'101l OOI'lta111d.1IC 1.1 p. of __ 
_ Ilia oala.. PI'o .... theu to .-Vall •• with •• _nla (1 pan 
........ a .. to " parte ot _t.,.) -'11 a ". .... 'lta .... ,IN to toni. 
Colltiaue ..... the --.1d.a •• til1 ao ... 10111,.. _"'11 the _t,.,.l red 
.,_, 'hr •• peraa._ 1811 .. (pH a). aM thell ... 1lMI"1,. all the 
.... 1m.. ualaw .01uUort_ rlJIIJ.ly". I ••• ot the ••. _,.,la 11, 
.X ........... on the .teaa _. tor bt.lt all how .... tIl.n 10' .ta .. 
to 0001 to .. aDOtHI' hour. hrill& thl ... oU •• the ,.. .. l,ltat1n 11 
... pl.W ud tho ,..Nl,itat ........ aer. gnmalar ..... It the pre-
01,1_ ...... ttl ...... t .. .... ,. ao" ot tile oalate .011ltl_ 
to ••• that ,.. .. l'l_t1011 11 eoaplne. ".1. acre oxalate, ot OOW' •• 
It It ,.. .... -' to ........ " •• .-11 ..... of the oalate '0 1Ht 
.... later. 'Ute .... _.1, •• 1'11. the ". .. lpltate .1117 twic. wlt ... 
.. ld ... t ... , .. Ill tatl. IlO parU.ular oan to .. _em. the 1 .. t tra ... 
• t "...lpl.t&t. trOll the Hat.... ....ne tIlla filtrate tor -C1lHl_. 
Pla.. the oncl.1 Hake .. under the tl1 tv ... pro.... to .1 .. 
ao1ft the 0&101_ OAlate b7 po .. l ........ lt hot II .,1. fbil Ihoul • 
.... ..... • 1"., '7 .... p 10 ... to allow tl_ t ... • 0111tio. lIMn lt 11 
all 11& 100_U •• -..h the tl1te .. , tll"at wlth wate ....... fl_117 wlth a 
tn ~,. of .... 1Il& to .. ....,.. the ... 1.. Dil1lte the tll'tnto to 100 00 •• 
alii "el a Ooop. MtlQ'l ..... heat to 'oUlme. aat the •• 1.wl, ._tral1a. 
wlth ... Jd.& ",BtU the .. tb¥1 .... .1-t __ pl1ow. III thle _, the 
eal.1_ oalato le r:et .... lpl11aW. t. __ 'tilt. pNelpttat1.a aON 
.-.pl.te the .. ...,.ad ... ot .. ..-. ..... alate le ... "elM ( .... 
te. ett •• t). After 11 unute. 01' 1 .... tl1"" t_olitCh the "'l,l.aal 
,.. .... , .. ell. tal. tl1trate to the 0_ alre-..,. .. e ....... _ tor -._.1 .. 
U thil aolnloll 11 to .... 1.tt fo .. aJV' ereat 1 •• th ot tim. it 11 ,..11 
to _ft 115 tallltl, ao'. to pI" ...... t a.l5lon on the ,1 .. 8. 
a..o .... the tUto .. a. GOB .... flo. the ,..1, tat11J1 0&1". BOt 
to -Cl.ot a.,. aol1. partiol.1 which ., .. OB the ,1 ... , aNi pla •• 
ln a •• 1,bed oruolbl.. Dr,. and tlDa11y 19n1to. ,.nt17 at t11"It 1Intl1 
the ,..,. .. la all oona .... aad tba11, .... a*1II17, wlth cI"1Iol'1. 
1.011_, _.11 tbe preolp1_to 11 white. lbe oalol_ le the. pa .. tl7 
111 the 0 •• 1tlOD .t aoat17 oarM_to and putt7 es1 ••• 
"... here .n •• o .. tW. of ,.. .... 111". &1"e ,..Illtl.. 0. 11 ... 
"lIlto at .. ftl')' Ia1P teapel"atve (a",* 1000- 0.) ladll the -.n •• te 
II ...,1.to17 •• 111" to Pl... a .. tho .t_ 11 110 tra.fora "'. 
who1. 1 ... aullate'l "l11tlon wlth .... 111. aultate. Coul •• l"llJl 
0" ual. 1.ltl11t,. to ,.t .ub a IalCh -'pel"at .. o, ,..l"t101l1&1"17 1. 
4" 
pel" .. l&111 ol"lloUtl •• , we lbal1 •• the la*1" _tiled, aa tol1011a • .. 
After lellitl •• Me Hell ...... i .. a. tar a. ,...lltl. w'tll a ...... 
tS-. In t_ end1tl. "01 ~l It .n be Ilelt 'f! ...... , a .. 
~.II .. d 1 P. .t ,... _1'11. nltate whleb 1 .... lie r •• iC ••• 
i,1ll ti •• , ..... 1' "" .... "oiltl. and hat , •• ,. (ill a hoot) ".11 tho 
..... of __ 1Ii_ .u1tato i .... 11 .... 'ia117 ni •• tile tapera-
tw ......... 17 tor a Port tiil. to aat ..... tblt __ .t tho __ ... 
i_ .&1, re.ai •• ll tho wall. of tho ..... iltl ••••• 1 i. a C •• lo.tor, 
alii •• lch &I 0&10,. 
n.. __ i.e tlltrate. tn. wol ... haw a yo1 .. of .... ltalt17 
IGO .1' ~ 00. IhlI i. too 1.,.,. tor aoovate proelpliaU •• • 1 aII-
_81_, .1.0 tIao .0_1. ,...,.te i. nth .. ,01_1.. Plao. W • 
• 01ul0. III a Nab .. am pre .... to eftporato It .ows to ..allo .. .,..1-
".11 a .t ... ltatll. (It •• 1Ild IIDt It. bell .. __ •• ot the .&JIrC." 
of .patter1 •• ) !h •• olutior •• talntly .oW .111"1. tIllInaporatto •• 
Iva' ..... to tho Pl1!)t ..... tho 1&1t1 , ..... "t boc1:n to OI7.ta1i ••••• 
a'" thell acid j.t .Nveh 001. _te .. to b .. l. tttoa all baok 1 ••• 1 ... 
.. loa. tho '01 uti 011 aholilt .... port •• tq olear. 11 it 18 not, It .hotllC 
,. til...... tho 'Y01 ... h01lld IlO't • .z .... 100 00. to W •• olutl." 
... I 4I'opl or -th71 rod ln1l_tor, a. thOft 41'Op 11'1 jut "veil •• 
uaoJd,a to .... tho 1 .... 1_tor 701low. 
Pre,..... a. •• lutin .r .1 .... __ ¥ro,on pM.phato. (-,>aIPO, • 
.. IR&lJll,. I p.. of tho .0U .• 10 _. wator. .... 'ttll. dropli •• _ tho 
a'boTO .01nloll, .UrrlyC ... tad17. Pial17 add 001looTrtraW a_Ilia 
_til tho _uat i. 1/e that of tho 01'i&1.t .olution (por"" 10 .0.). 
Stir T1&01'O_17 tor 10 m.,nrt •• , alii tMIl allow the 1III.nur. to .ta. 
tor .JJr ho ... , 0 .. ,..,.0I'&b17, ...... td.,ht. 
54 
rl1_ .. • tt the prM1,Ula'M all4 •• ta lt .1th ••• pel' .. _ .... ld.a 
(1 ,."t 00 .......... to lOot • ___ ), tlwD N4U •• l .... la7 "..,. ••• 
of 10 00. II Bl, ... 1th • _1.1_ ..... lftte tho 10111t1on If! tho 
"...lpltat10D Makw ....... hi. t_ pape .. tlaOl'OVCIal,.. Pro .. " tile. 
to ","olpi-to b7 tlI'.t aMl. a .01lltScn eoJ!'lla1rd.. abon 0.1 p. 
ot tho .s.-r4- p.,.., a .. tholl .1 .. 17 ...... U .• l. wlth .11 .... 
-.m.-. to tho -tb.71 ..... _.,.1.. ft_117 add ..... 111 1/1 yo1_ 
et ............. 1l1a wlth thorovch .t1 .... 1., .. DII allow to .ta. 
tor .lx Ito ........... mcht. 
no ,".lpl __ W. tim •• houl. ,.. , ... _-,10, I¥. rUter 
Oil tho ."111-.1 pa .... , •• hi •• 1th ••• per oellt _rd.a (1 • 10) 
1U'ltU a 1&IIpl. of '\he ..... h _tor a.Uln .. wlth 1l1V1.. ao14 ,I ..... _ 
.or. than a taint opal .... MO wlth .U.,..r D1trato-tlat 18, 11",,1 
.hle .. l... ar. ....-r ... 
Pla .. tho pa,." alld pr.olpl_to 1 ... po .... lal. or1lOlltl. alllA 417 
.. .,1.te17 .1the_ oJaarrll1C, alll tileD 1..,. •••. ish. h.t ""17 ,radMl17 
1I1ltil tho paper 1 •• om .... aM .... ,...01,1t& ... 11 white. 0001 a .. 
wol,ll" ".'.Or 
Ja tlao .dt 1.ola .... r.. .... ora ••• paollM ......... 't •• 
to'" that tile .. alii 01- 1 ....... ,....... III iJIl. aal7au tor 
.h1oJ1A. "'. Mo .... ~ ..... .... (tho ,.t •• l........ .n a.,.11. 
abl. at thl. tt...) 
JIohr Method. tor Chlorid. II 
A HIl,l. ot tho ... It •• laola:tecl fro. tho •• h _t.r 00Il1. 
tna tlao c......... IIt.o .&It .. drl .. at 1000 0. a!lll a .1 , .... 
II 
.aapl ... i&JlM tro. a •• 1P1wc ,"W. iIlw a 0 .... 1"01 •• ell ••• 1 ... 1. 
100 III .t ell.till .. _t.r. I III .t ... oro.. t .. leatel" .......... th •• 
1Jtt .... tect 'to tile tir.t 1"" 001. wl til .1 J. AlIDa- rroa tho yol_ 
.eeI tile ,.re.liMe • • t cIllorlel. ... .-1.\11 .. w. 
II 
.. theel tor DeteJ'll1. tl01l ot .. 
. ... .-.,1 • ., "N" ... It W.1P11C _, Cfta ........ ttaU7'la ... 111 
a 100 a1 4111;111181 tlaat .... ......tully ell •• olTed 1. ell.tl11 .. _, .... 
100 III ., .1 i. BG1 _. .....1U".. lJlto a beakel" .... '1..... _.1" tho 
"'a,ter at tho .111 ., a t.l'bt.c coJlll...... All ...... ., .vo .... 
.. qulokl7 del .. to tM ella'11111& tlaN alii the ....... 1" ,dekq 
l..ert04 (without· ant ",1tatl01l of the 1'1"') alii .. cllatUl .. tl •• • t 
the .. bOCua late the .x •••• ot .ta ....... BOl. trpo • ..-plotio. of tile 
eli.tl11 .. tl •• , ~. oowd ........... lD1ed ......... ~ .xoe ••• 01 ba ___ 
t1tra.te4 wltA .1 .. Nil. 71'0. the .... UJIt .t 11:1 lIftta'alulcl b, the 
.. the ,. ..... of IRa 1. the _apl0 waa oaledat ... 
01'.10]) lOR D:ftIDD'DIG QUAJrITt 0' AOD PIODUOIJ) BY DI8!XLL.lTIOr" 
n. , __ iV .t .. 014 prod"o" by 41etU1 .. tl •• ca. be .. t_ted 1. 
. . 
tho l .. ,o .. "tor,r ... t.l1.... Ohar,. 100 III .t the ..... 011 i~ a 1000 
111 .U ..... t1&ak fitted w1'" ... teaa ... motl.a. Co ... o~ tile na.u 
1;0 ........ ,. ... tlao .. DI ••• I" te ... 11'1 •• _,.. tlaak_ 0. ... , .. 
v •• fro. the tlaak to ... Aft •• dpluar •• t.l'Il1_tioa .. b,ol"bor (I ..... 
au). f1w .. _ •• I'bor 11 ohar, .. with ,. al of 1/18 • , .. i_ 0U''b •• _ 
IOhlUO. (I.aot arau pOI' 11tel"). 
I •• U 1. h ... ted .... toaa i. appll" a.t .. a .U t..,e .... t •• of 
14.00,. tho cu..tll1a.ttoll 1, 00_1 ... at ...... t ...... to ...... h ... oU 
t..,... .. t ... of laoor. 1. 1 ho.... .1Iftl.1 ..... t ... 1. UM to ,1" 
56 
... '" 40 111 .t ..... .owl .... t •• w....... !h • .,. .. h .. s.. ... to ....... .. 
wl .. 11l a •• para_". t ... 1 aM tho ... h _tor .. dod to til .......... . 
Tho .o1.tl •• 11' til. alI.orb.1' 11 blaok-tlVat .. wlth .tal'14&1'Cl hld .... lalorl. 
aeld ( . .oIaal> .1. _th,J1 OI'a~ .... a. lntl_.r. (111. a.ld tor 
1»1a. - 111. a014 tor tltrat10.) X 1.2 : 1'b1. )qV •• hlOl'l. ao14 pel' 1000 
...... 1. ot oU. Dal. 1a"",a_17 •• tho. _b. U, poI.Dl. to o.pare 
the aeU pr .... " wIll.h Il1&ht lit. obt&l" 11'. tho ...... 10 •• 1' .... pro-
...... at a pla. Mtor. am atter d.l&1tl •• ,..atlo .. 
• 7 
\ 
8111" .. 1l ... t1 •• pr ....... 1 ta .. n ...... te .. l.~l ... hi _ 
__ lt .Ut .... I1~ fro. o~ .. prONe ••• , the 41 •• 11nltl011 ot eal.te 1. 
the ..... prooe •• 18 pro_b17 .11Chtl7 41ft .... nt tr. other ,l"Ooe ..... 
III .t1III71111 th •••• a1t. the pl'bolp&l tid.. to .etenaiM ...... 
1 ... ~ ".1 .. 1)1&1 nlte ..... pr ••• at 111 the on4.oU. 
I ..... Ii ot •• h • 
• W1.,. uta Ol! the .alta ,... ••• 1n the ~ on4. (all .tra1c"-
.... 1.,111a" ...... _) ....... 14-1 t_1 011 .. ul. ale. N ot 1 .... 
..... t. flle Plta p" ••• at II! 4.,..1t1 _DII tr. ,.ll1ta ot t.1I1b~ 
•• \11. a1 •• haft ._ .1pS.t1oallOe. .ton "C1IIId.nc a1l¥ .,. ..... U • 
•• ..,. of the aata, ...... 111 In:Io1m C_."1iI.11~1 ....... oOMl....... I. 
roatl. 1alten1;o17 _tl,. to .. •• 1ta It 1 ..... -..,.,. to WI. the ohlor-
14. 10 .... all 1 ••• to the to_1 '-lItl. ot aal te pre •• Dt. to.at. 
w. 1 •• x .artrltwhll,. It 1 ....... ." to JrMw the ... l.tloMldp be .... 
ilia. ' ..... ltiH ot .Al ... 14., .ulf'a_, iroll, .041_, 0&101. aM .. -
•• i-. 1M ,-'1 'ti .. ot ablor14. Ion ...... lIt In or,,4. oU. IIOnal17 
... 0 ....... t _t-. CiU eoa,..,. ..... k1Iow!J b"t 110 1I!to ..... tio ......... 11-
aW.. on the ... latlo_lllp " .... ohlor14 ...... oiabel' 10.. I~ .... 
bIW1I t.hat ... ta on4 •• U. .. .... 1 .. fro. 10 to to cr- ot ohlorl4 • 
... • 041_ 01110 .. 14. ,.. ........ 1 ot ...... oU. tt. oNa oU .t tho , .... 
tho .tuq .... W, .0B1lal_ 10 to 10 en- pel' ...... 1 ot .041_ .hlor-
1... (1 cna pe .. 1»1»1. of .. pl. Ie ..-t to 1.1 po ... ,or 1000 1»1»1 •• ) 
fro. iIAl. taot, It .... ohYl0. t}at •• 1 • ..w. ..... _lV of ........ 
oil woul4 haft to 'b •• n .... otH 1" 0 ...... to ..... "1Igh to .. aal711., 
It ... al.o 0ln1.0. that ..... thocl other 1;tan _-.1 lab .... toI7 pro· 
....... 0\114 ....... 1 .... 1t thi •• xtraot! 0" .... to be p.rt0rae4 Wi ~Ii 
••••• aJIII .pe... UM .. 'trJ'i1tC • 1RaMr of _thOll. lt ...... 01 ... 
to ... the .. th04 ot Pet .. o1 •••• n1t)rll'1C Coa...,.."". Lo. Awe.l .. , calU!l 
• 
(Wi tla "'Ul_~1o.) tor tM •• nd._~t.JI ot ohlol'U... a ,.nua1 
• __ t ... l.lta.l. a_ the anh"l ot ellapl.' to .. t..... ea1.t_ 
&IIi ..... 1.. 'or all l-.,l ....... t .)alort •• a 1,.01&1 .nranor 
..... will .... 'Ill. _14 tl.,. pl.lo. ill ...... _ atra" • .ttl.i •• 
1..,1. t. a .1.1. _toJa. (a .. .t.-.l:p1lt_1 .. tIae4.). 
1M .sperlMdtJ. wort ...... .w r..... , ... 100 ~ .. tI •• 
.......... ot ....... 10_."... Qtaa"i_~i'" work ..... i •• ""i __ • 
.. 
Ml. I 
1. ru ... 14. ..... .• 
I. • .u... ..... .• 
I. IrOIl ...... ". .. Cald_ ,.. .... 
i. *&_1_ Pr •••• 
•• Wi. ..... .. 
T_ or&U1. "'WI' ,... ..• 
~_tlft .. ~ ...... ft. fo" .... h lOll alii ta1.-I1 .. tio. of ft .. . 
1 .. t.ll_. Wl_ ....... p.lo _1; ....... _1.u1 .. t04 ...... ..... 
po._ ., .04 .. ". tH •• of tho tl ... t ft •• 10. Ina 100. .. • .,.,. 
w.,.. aal..al .... 11'1 to .... ot ...... • f JaOl .1' JraaIO, ,... the ... .. 
~. (,_> of .11 ... 111 .... .f pero'" by "l&1d ot .... 1 •• 
111 ___ tal "lelat of • .:1 ta. fhtt ,tb .talo4ot upr ••• ll11 1' .. 111_ 
1. aero wid.ly _04 'haD pll'on'" o-.po.l tioll .. NI ,tlt " .. tal w .. ro 
_,.. ---or't:ta7 tor ...... 0. -... .,tat .. 1a .... 
11 
, 
III .1'.... to "-'1'111_ • ohlorl.. eo_._ ot the .aapl .. , .... 
__ .,.,101 ... ot tJIIt· ....... Ia .xtr .. otor, thlt .11 ....... -.1,.... tor 
eJa1ct1'14. I •• 'Nt .... ... .ner ....... 011 wltla _ ... _toll .nn.tor. 
n. pro"' •• 1 •• "or1W ....... -.l7.1eal _that ..... ti ."UOIl 
era" .... C1ftll .r .......... pap.. III all .... 1 a1 ., .01 . • .Ac-. I.. eta1 ",0 10 ...... ot -.en ,... 1000 ...,.,..18 (1 Mll.= U 
pl.) .1 01.1. It .. DOW that III .ola .... the .... Wh .nnnor 
1' ...... the elllorY. oontent .0 .,proJd.-W7 I ,..(rlp. 11,11,1'> 
IaVaetl0 ........... to11_. 
Cnd. 011 
topped c:n.. 
a •• Uual ,.1 011 
11 Uten 
.11 ..... 
, 11 ..... 
III •• Ia .... the total ...... ... oo_JrIIraWd, '-7 'bol1b~, to 
•• n17 0_ 11 .... .bal.,. .. lor 1.1'011, 0Ille1_ •• -eM.I.- ..... 
.... • tatl.. 110 a1 a1l.tut ,ortl.o. of ... 1. lit... .ztr.aot .M pro-
.... :1.. 1_ ...... or1Hd •• er .. a1~oa1 _tho". A 100 a1 a11,..t 
..... tor __ .ulIa_ "aa1,..u. GIll ... l .... 1IIl.,... "1' • .,. 00'" 
04N'1*I wlth the liter ...... In.t "1' ..... a •••• orlbM u .... aMIT-







"'''.-.1 Or ... 011 I.".. CnII. ,..1 ~1 
11 •• t.U ...,.. ...... 
.,. 10 111 ali,-, ot 
lit ............... 100 100 
.. of.-1_ ... .....,. 
of • 111 ot 11ter .0 ........ 
4I'i ... , 1000 o. .IOU. .1OU • .0'101 • 
ft. .f tal'M p. wl ~ 11'-
.......... (_illl lao· c w.) .oou .. , .00l0I1 , .001401. 
ft. ot .al •• on Mati,. ............. .UU, .011' , .0111 , 
ft. or aal'. , .. at ot l1t ... 
.... 1J ... -< .. , .... c wta) .00II. , .000e.,. , .0011,e I 
ft. or aalq .,.11 "''' • 
.............. 0. 
1 IleaU. ot I ... .1148 , ."'f_ .... , 
• "" ••• f I 1Ir. _ •• 111t • .0771 I .OHI .• 
It w111 ...... tat ... aa .-.apl. 1., •• 1pt ea_ t1 .. tile ___ 
,.. ........ 1......... .. 1 ............ 1000 0 ani .... 0 ..... 
.. U7 t. 1 ... ot ...... _ ...... the 10 ......... 11 ..... 0 aJIII ... 
., Awl .t .... C are ._-~. -_ •• , ,.. •• -.1tl7 --III •• in ... 
ea111a .,.. t .... _ pla... I.elatl .... q 0 •• "_ •• i ......... 0".'_ ,., 
... 0 .0 tIaee ••• "Ilt. .... ,..0 .... 1" tbe ... t .... tworttay ~th ........ 
It 1 •• ,,...._ tat ... t&11d •• Illp17 .oe ..... .-pl ••• icht, 
.,. •• M_ '" ...... pe,. ...... ti, ... , -otid 1to .1Iti01l1' ... '0 111-
...., ....... t .......... . 
.. 
fabl. III 
""01' or T~1'.E VOl SALta 
(OalO\llaW tJtoa fa1»l. U) 
a.altal 
Cr •• OU T.".. ant. ",.1 011 
...... ot ....... u 100 
Wt. .t aalta ,... 100 Ill, aotal .OM' I 
ft. 01 .al. t ••• , ....... 11 ...... 011 .OM' 
, ....... • t aal_ t ••• 100 
Po ...... • t aalta 1 •• " 
Vallll ...... 6eo- 0 
ft • • t .alta ,.1' 100 111. aetal .01" 
Wt. of _1_ t ..... ........ or ••• 11 .01" 
100 


















Jt .111 be .1> •• rnd that t)&O 1 ... at 100· c ... 1_ creat ... 
thall at 4100 C •• 11 ,. •• t. 1'Na or •• to _". crncl.. 0. ..... t,. 
boa to,,.. 01" •• t. 1' .. 141_1 hel .il ('b7 oftold", .t.tilla'UOII) 
the 1 ••• la oal7 two per •• st ..... t.r at 100· C. tha. at UOe c. rue 
... 1ft ............. t. 1&rc.17 to .1'1&1Il. _t_1' .. hloh .. 1IOOt17 
••• vo,... .. ho .. the 15.., ... tur. -. I'alaeclto uo· C. 
It 11 &,pare •• thon'or., that ... t .t 1;M ol'pld.a _ti:4l1' wUl 
" '.'''"lM 01' • .,..,-.. ,. to",. 4ut111&t1... It 1. al •• a,.. 
pan. that, .... t ..... a ••••• alt t. 10.t 1. t."lI" dlatll1&t1.11 
.. 111 OI'&eId. •• 1ItUlat1011 alii _.oqunU7.Ut101lltl .. la .,,1111 
.15111 ... 111 ___ ......... to .alta thaa la ..... okI.ag .tUl •• 
I' 
faW.. IV 
DBDIlUJIAtICI QJ' FlU Bel 'UlIIU II I!.IAJ( DJ8!lLLATIO' 0' OR1JJ),t; OIL 
lla • ...,1 ...... 111. 
»l.till ... pe .... .qtleal 
pro""". 
<alt "".OI'bel" tOl' Baa .... 
Nil .... t11late to opel 
... lIal 0011 .. , .. 
... pl ....... 
1 II 
100 100 
III .08 ... , ... , .OHU • I.U I." 
III laO •• 01811' X 1.1: 1.10 I.U ,t' of B01 
A.,. ...... pt. B01 t...... 1.11 
rna !ata1. V It i. .ho1tI1 that 0 ...... il oo .... i .. '8.1 
ptla of laCl. _ oo ....... .w. •• ~ .... la ••• in .,pl. 4t.-
'Ul .. tloB It i.e poa.ltal. t .. 11.1~ of t;M t.ta1 ehl..1"1 •• 
.... to b .... tI"M aCl, whioh •• 1114 ". "'1"7 eol"l"e.i.,. 1. 
...... ... .. ..... 1" •• 
II 
Ml. Y 
1ALt. POD)) 1. (l11JDIOlL, toPrlD .a AD IDIDVAL J'UI1, OIL 
... w .. 1&1 !ell." 
CrwI. 011 to".. 0 ..... 
Iran., 01.P1/.,."... , ... / ... " 
, ...... of ..... oll 100 
Per ... t of to,,.. ...... 
OUorU. eollted, aa JaOl, ,t1t .... 
a.uate .ollto., a. JlaaIO., ,t1t ••• 0 
lroll 00.-•• , &I JaOl, lRb .. ., 
Oal.1_ .onollt, aa IaOl, ,t'lt 10.' 
11&&_1- .... , &I IaCl, pt'lt ',01 
total 101 ... 
.fetal .ztraofla'bl •• 011 •• , ,,'b 
boaW to 1000 O. 111 •• 
• foUl ..vaataltl. 101U., ,t'lt 
hoaW to '100 O. ".0 
•• , ..... l'It 10.t 0" ral.l. te.p. 
Ir. 100· O. to '100 O. .... 
• Welch- BOt .... ill ..,_1111 a'Dow .fIa . 


























It the .hl .. W. 1011 11 UM a. a" lnd •• ot tho quA1'!tltJ' .t .alta 
", ••• d, tho olalorl ••• "'pr ••• llt .. and .ullate ............. of 
tIl. _tal. 
1M -c-l- ooll'ton of tho .al t. lI. toppM ...... 1. boll .... to .... 
11l .",or &I nldn." ...,. lawr ..., .. t1o •• 
• 
ta'bl. VI 
ICtAL .,,101' or 10m toPPING AID aRACIIlrG DISfILLAtION VPOW 1AL1'I 
(ea1.ul.aW tr_ fUl. V) 
0&10. ,~ 1. AoUal ,1;'b 
Aottal p't1t 1 •• 14.r.o. it to\mll 11' 
1m C ..... .. 1 ... o.our .. 1 •• l •• r.O. ~ to. ! 10'~ -
OhlonD, a. IaCl •••• 1.0.' 101.' ft.l If.' 
811lta'io .... 1 •• 1'.0 .f •• II.' 1'.0 '1.0 
Irom, .. JaOl •• If 18.'1 1.11 ,.1. 'I.f 
Oal.l_. .. IaCl 10.' a.o 1 ••• '1.1 •••• 
...... 1_ ... Jlt.Cl '.01 11.U f.M 10.' 1t.1 
fetal U'Vao1i&'b1 ••• 1lU' 
-heAt ...... 1000 c. 111.10 ..... 111.0 I ••• ".1 
he& ............ c. ".00 IOY.O 111.f .... ".1 
• lmol.... orPltto _1; .... 
Appl"on.. tel)' halt ot .. -.J. 0&1_ ..... 10.10. 
i 
Leo ••• ot _talli. lou n:r7 tr • .., 1;0 10 ,. ...... 
11; 1. reuo_'b1. 1;0 ..... 1;Mt ... of tho 10. 1 •• t .... 1_ with 
tho 011. aM r ... lll oU ... 181. ooapo..... .." .. Gh ooapo .... pl"o'baltl,. 
_ •• DO 41ttloul ti •• in tho tolJ1b. aM .0nOilon -toeOlT. 
fa1tle VII 
DlDlVlJ)1JAL 1i'¥1C2B U)' 1'OWliG AlID ClACnm QP()I 8.I.Lt. 
(ealn1a'Md troll fQl .. V. VI) 
Aet.l. ,tit. Calo. ptlt. Aetw.l ptlt. • to" • loet 1. • lo.t 1. .lo.t 1. 
1ft .l'11li. ill to".. i1'l _,pM -W1111 ~h to,pi. oraokl. oil ...... U_ 0 ..... aM eraokllll ('Y .it.) 
1 ... (faltl. VI) 
Worid., 
u laCl .... ft •• U.I U.I 1., • ., I., •• 10.1 
luUate, 
u Jaal0. 11.0 '1.1 11.1 87.6 12.1 11.0 1'.1 
lroD, 
u JaCl. 8.1'1 10.1 I.al 11.' 18.1 II." .6.1 ... ... calei_. 
u IaC1 .0.' 11.1 10.1 18.' '1.8 .... 1,.1 ..... 1_. 
u laCl 6.01 8.11 I • .,.t 16.1 u.n 1'.1 -
fotal .xtraotab1 • 
• 011 .. , 
-hea t .. to 100°C 111.10 ZOI '1.1 .... 11.6 18.1 10.' 
Jaeated to uooe ~.O 117 "1.1 81.6 '''.1 ".1 .. ., 
- I.1ud .. 0l'la1l10 _tt.r. 
Loa ... ot aM.rt ... 1nto,pi. di.tillatloD i. approxSaate1l' twio. u great &e oraoti. di.tSllatiOL 
l.:Ltate •• how a"tlt .,.1 1 ..... in eaoh operation. 
III , •• ral, 1 ..... are 6 to 6 t1aee u cnat in toppi. dutill.tl0. u in era*i. dl.till.t1c.. !IlJ.e 
acree. with a , •• raUl' .... pted taot tlat the pr1M1pa1 ditfiaul.tl .. clUe to .alta are .zperi .... 1. 
top,iIC .tille. 
fable VIII 
paourAR CdIPOBITlO'N or SALTa 
.ter1&l A-.lz!" 
... 14.-1 
Or ... Oil to,,.. end. , .. 1 011 
GraYiV. °U1/s,.Ir. I •• I/ ... ,a 1'.0/.'100 1 •• 0/ •••• a 
P.ro" of .... 011 100 • aa.a 
Perc''- of to,,.. or •• 100 .... 
t.,. to lIJa1eb 1I&IIpl ... 
Mated, '0. 110 '10 100 '" 100 ... 
OIalOl'I •• , ... Cl, • 11.10 41.10 "'.'0 14.10 10.10 11.'10 
Sulfate, ... 10,. _ 1'.10 11.1. 1'.10 10.'1 18.eo 10.10 
Ir.", a. r., " I." '.N 1." 1.1' .M •• 
cal. 01_, ae Ca, " 1.11 .... '.18 '.11 1.1' •••• 
-C •• l_, ... Jfc, " •• 1.11 .8' 1.01 1.2' 1.1' 
*8e_I1_, (~ .~t.), " '1." 1'.'1 Il.a, 1."- 1'.1' 1'.11 
total 100.00 100.00 100.00 100.00 100.00 100.00 
* 1_1 ... 01'&&.0 _"'1'. 
1'_ 111 •• .,....la .. ot * perc_taco tic .... ...,. M attributed '" 
10.. ot orpnl. _ttlr (01' othel' udc_n ohaBpa) wh." tlw tIap .... tw. 
.... raU" on til. 1UIpl.. Pr. taw.. IJ It w11l be aotH tla t orca'll1. 
_ttor 11&, •• tlmatld at a,proal_tel, I. of tNt • ...,1. 1II1Cht. 1 __ 
tert .... ao. of orplllo _"II' _1'1 be all.n.a1lM 'bJ tald.1tC a briM • ..,1. 
troa thl botte. ot a .toraC' tark aM proOl •• ire It tor ftDtU 10M, 
but .uoh pro_vo 11&1 JaOt 111'&0'1-...1. 11'1 till •• t..,. ae It ...... elrM 
to 1 .... 1'1 lI..,t othot. the £eta &e1"11'l1. Pro .... had 01'1 aal tat 
Ii... aoeva tI ,"OllltaC' lI'1chta are 41ttl 0\11 t to o'bt&ll1, It i. 
ao .. ,t_ a_1Ttl_l praotl .. to OOllPUti r •• ul t. 11'1 t.... or po.. pel" 
1000 ...... 1. of 011. Dala, Mi", a 1I0ight to Yol_ ratio, 1. 1IOt 
lia1'e. ra~e. in peroeatage oaapo.ltion and tor praotlcal purpoae. 
hlch17 prM1.e p .... JIt&c. &11&17'.' are aot ~tlts. ... 
,. 
fabl. IX 
POUIDI fll 1000 1Wl&L.8 (ptb) or 1811 11 UL!I 
(ealow.atM tr. fabl. Ylll) 
Mate .. l&1 _1, ... 
a..U1I&l 
0nII. 011 Top,.. 0 ..... h.10il 
GraTlt 7. 04P~.p., ... .1.1/ ••• '. • •• 0/.8100 18.0/ •• 18' 
, ...... t 01 ..... 011 100 I. '1.1 
Pero •• 01 topped 0 ..... 100 11.1 
1'..,.1"& t\IN to .hloh • ..,1 • 
... h.ted, 0 o. 100 .10 100 •• 100 4eIO 
Ohlo .. U., u 01, ,tb 18.11 88.11 '8.1' ,, .. , 81.00 81.00 
8ullate, a. 10., ,tb 19." 1'.18 12.10 11.10 12.8' II." 
1 .. 0., a. r., ptb 1.01 '.01 1.18 1.1' .81 .1' 
! 
Calol_. a. Ca, ,tb 8." 6.7' 1.18 8.61 '.11 6.11 
..... la, .. lie, ,tb ••• .M .,,' .," 1.1' 1.11 
.'041a, 1t7 ditt.HI1C., ,tb II.'. 10.11 11 ••• 1.11 1'.18 18.11 
total .xtrao1labl •• 0114., ptb lll.to 81.00 11.10 ,a.10 111.00 111.'0 
•• 1_1... o .. ,aalo _tte ... 
It .111 b. ob....... that the po.... p." 1000 ba .. r.l. ot 011 01 all 
1 •• , oo.,t .04ia, are ld •• ieal, ...... rt thovch the tealpe .. at .... a ... 4U-
t .... l1t. fbi. illuatrate. the ••• 1 .. abll1t" ot .. lDe •• i,ht to Tol ... 
... latl0.hip il1ltead ot •• i,ht p ... o." ... latiol1lh1p to ... apr ••• ias .... 
• ult.. It 11 .howl1 that on the ptb ... latlo_hlp ohlo .. ielo. lrtor ••• pro-
' ..... lTely A' .i.tillat .. a ....... or ••• hll. lulfate ...... 1. oOnltal11;. 
1'hla 'UU •• ta , ... ter .tabillt)' both ohealoally aDd pbpio&l17 tor. tM 
ohlorU.. O'Y." tho .ultate •• 
• taat aM ., •• ia iur..... .Mag •• ia .al_ are .01ll1dored the •• t ,. 
fab1. IX (.olltllnIN) 
.& • .,.0_ •• to h7dl"ol,.u, b\lt 111 th1a .tUlly the7 -7 b. 1,1101"" ... 
_ •• 11 qwal1t1v pre •• n. 
,. 
falll. X 
rurAL IFFIOf or tOPPIWG AID ~ClIBG DI8flLLATIO. UPOW lOIS 
( • ..,., .. tro. !a~1. IX) 
rt1t 1. "lit lit r •• Wual ,tlit t .... 112 "to ..... " 10.t 0"". 011 t.1 011 it _ r •• ldal nt.1 
1oa.o ••• r .. 011 
Ch1or ld. 18.11 81.11 1 •• 00 '1.1' .'.11 
autate It ... II." .2.8' 18." 11.01 
Iro. 1.01 '.01 .11 '.11 .a •• , 
oalo1_ I.ft 20." 8.11 11.2. 18.ft 
·C.·l- .8' •• 11 1.11 10.'1 I •••• 
• a.I1_, at 
100· C. I •• '. 188 •• ' .. .• 11.,a I' .• ' 
aodl-., a" 
.goo C. 10 •• 1 aO.'8 18 •• ' •• 4. 40.11 
To1Jal, at 
1000 c. 1.1.10 114.10 111.00 II." ' •• 1' 
to1Jal. at 
taoo c. It.OO .0'.00 111.10 II." 4'.04 
• 1.1.... orcaDl ... tt.r. 
I' .111 be oba.rY04 that th ... 10 •••• acr •• 01 ... 17 .ith thoa • 
• hOW12 112 1'a~1. YI. thl .... apeoh4 a. the .&11. _10 data are la-
TOl.,.... III thi. ta1l1., 01217 the •• lCht ot the 10n ct.tendMd 1a .how., 
.h ..... fable VI la _ed Oil hJpoth.tl.al ooab1_tlo. at 10 •• 
,. 
Iq1. Xl 
Aaal.pla of .-.1, 1.01ated tr. -..h _tel' Uk.1l t .... oraok .. la.011_ 
eo JIll...... rue walt ... prOYM to ooatalm ... alii 01 10M • 
.. 1711. tor OIalorU. __ IIollr .. til" 
ft •• &1t talc.1I tor _alpl. 0.1181 
JO.. AcJOa (.10001) tor tit .... tio. ,1.40 
P.roetlt ohlorld. In ... ,1. 
Per •• Dt .hlorid. 111 pur. ",01 
Peroe_ -.01 i_ .-.pl. 
..balp1. tor .. 
ft. .&1 t tak •• tor _a1pia 
111. ot 101 (0.10001) tor tivatloll 
PerMJtt .. it! • ..,1. 
Pel'oe_ ilia ill , ... ",01 








It ia t.Ntor •• AowD that tlU •• -.1t ,.. ,..Moa1alttl,. -,C1. 
the ohler1d. (or Bel) lOD do_tl ••• _. prod .... tr_ the .&1_ 
,.. ..... ill the oil. whi1. the ..... 1Iltrod ...... _ p. itlto the 
.pte. to •• ltiM 'With the tr •• ~ .. o.hlori. a014. 
" 
'a1»l. XII 
UlVU'B or DIlALTI1IG wrm raDIOO Dl8.ALma 
At .AI!lIA. OIL CCMPAJII'. LOVUVIl.Jd!t. 1.!V01r 
daOtHl .alt 1' .. _1 a. tollow.. • .. lIlt. are baaed on ana111.' ot or •• 
oU tor ohlorld. 1011 betor. allel at .. r d •• al"lIre. 
", IaCl "" 'laCl ..Cl ill orut. oU 11l ••• &1 W 0I"lIIl. r.o't'&l 
1'" 
AprU II.' I.' 8' 
-y 28.1 1.1 It 
la. as.l 1.1 II 
1\Ill' 11.0 '.f 80 
"'\11' 11.1 I.' " 
8opt".r 10.1 '.0 11 
(In.'.r 11.0 1.1 " .oY ..... 11.1 1.0 .,. 
h_lIe .. ".1 1.0 II 
1 •• 'la __ 1"7 11.1 '.1 ., 
r.bl'\&U'7 li.1 I.' •• 
.... oll '1.1 1.0 .f 
•• rac· •• 
III '1'i" of tile realoab1y low .al' OOllwnt of tho ... al teel orwt. 
oU it .1 b. a ..... that oOl"rOlioll in tho r.tl,.ry .,.t_ .ue to 101 
.... '"1'1 low. P1.,1. ot heat .xohalll.r. with .alt hal bo.n .c1*'1 •• 
Depo.itl0. ot .... Ili .. oh10riel. ln tho ora ok •• ga.oli~ oond."..r ~ 
be •• TOr,,¥, low. It i. beliey.. tha' praotloall, all voabl.. ••• to .al_ 
" 
,. 
1. .. .... et ..... U .al_ 11l ,. ... 1 •• ... tl .... appro.-'. 
tUV,.....·· 
I. LoI... et ohlOl'l... are .111,. halt .. cnat .. .1I1tat ••• 
I. r .... '!MIl ..... h .al_ .... 10.' 11l _,.1 •• 1.'111a'1 .... 
111 .ra .... d ... 'Ul.Uo1le .... t ..... llUeh ..... , .. dlttlou1'l •• · •• 
to t.allltC alii ........ 10. ( ...... 1t7 .al_) _,. be • .-d" 1ft 'oppb~ 
.Ull1 .. o_par" _lth ora*l~ .'111 •• 
,. All a1 .... 11 .... 1_ 11 • .,...1or to aa ........ 1_ -.ft 
.denial. eJa1orW. loa .. _ ..... 1Iloll JO' .............. l1,.. 
I. 1M eIalor1 .. lOB, Wholl ..... all 1.... ... ... 1 to .,. 
.1' ,he 1&1_ ,.. ..... 
e. _tal1atloll ot ••• alton at .Ana OU Ooapall7 .... "'. aa 
a ......... of' ., perent ot'ho .alta pr ...... 1. end. 0111. 
80 
11 
1. AlU ... z. 1 •• """1'" DelQUatlq ... n.-.l.laa. Rett.au u4 
"atu'al 1Uel ................ 1'. ,.. I'..,. , .. ,. 
I. A.8.lf ............. FeUolHa PIMa .... Metllo4 D 11 ........... Ill •• 
hel.,,. ~J' ".at1q atatefta1 •• Pla11a4e1ph1a • PIl •• lMi. , 161. 
I. OIaapla. ".11 ....... , •• lA ...... TIU" 0 ..... .,.. IRa JlU., ... 
.... ..... Tell. lt1ft. " 1If aa4 1M. 
ft. 1"4, " 119 ... lH-l •• 
I. I'M.. " He - W. 
I. I'b14, " 111-118. 
'.Obi ......... L.:r ......... , 1.lI., V. 8. au.. .f IUM., BepIJ"t 
.f ta ....... ,.U ... :Jo. lUI, e...1ttaa 0W4tt h'bolea. 11., PI .... 
I. ItdAt, , I. 
t. 11tH, , ..... 
10 ...... BuIlllMlil et Petrol_ ".,...1' ..... tual. Gu. buu 
01., """"" La_I'll"", xauaa 01", .... 1'11, p a •• 
U.· DaYla, L.x... , ..... 1.... ... •• n .... 0.... lalllontoJo.r oea'l'Ol 
., Cone ..... • t Dlatll1 •• s.u ... , .... ' IUI4 of Deaal.laa PI'Oee ..... 
011 ... Ga. lwnal, ..,. II. 1... " 1I-fI. 
11. llH .... O. I., an4 _u. I.W •• 'ftulA 0'1 0 .... ' ... at Retao_ 
x...1a. 011 ... OU 101fta1. DeMMeJ' _. lM1. " 1 .... 1 .. . 
II. DInr. D.B •• on .. lelA a.d..lou. B1I1.1e'la I •• U. 8 ........ f 
""'" 1 .... , .. . 
u • ..... tt. 0.._"'" .......... Dllaal ..... 0 .... OU., UJ&l.......u 011 
JIroaa ••• 00., Old.... 111.. Pnprla' of ,.,.1' Ph-'ad. be,." .... 1', ... ta." •••• f Mbias'" .. tal.vatulllqtaeu •• 0_._ 
'. 1 .. " 10 ". 
11. BU,. aD4 "'''' Oaaolla .... 0 ....... r he18. D. Ya ....... 
Ge ...... Yon, 1111. , 10. 
11 ......... .l.t •• Mttla.o4. m- "Ddliq IHreaa1a& 8al. eea ... , .f 
.. at h •• CJU4e-, •• 'loul. Pe'l'Oleua •••• 1' • ....., N. USf. " ..... ,. 
1'. Oft_. W.A., U4 ......... f).R.. cna.s..e1 ., .... 10., of Petrolaa, 
MoO ... alU Book 00 ..... York, INa, , a. 
U. II ..... 0.8 •• ,... ..... "o •• f 8al. .. trea Retlael7 Obulha 
Stoolie .., tM S1eetft.t lIMe ... Ret1aer ..... tval 0._1 .... 
IlaatMtuw, ...,. 1..,. " aU-ill • 
• 
11. ~, 0.0., »e.altua of Pe'bol_ .. ,til nMq1u PMJdJIa • 
.... l .... ts.a.... J\Ilr 1..... , 'S. 
10. z.ae l B.O.. Aaalr'M •• f CI'Il4. ou. tn. __ rtelAa of 'tea., 
V. 8 ...... of ......... ,.rt .t xa.. •• t,.... ... • ... 
lilt. , 11. 
11. ~t.ae. B.C..... Oeftea, "'-11'''. ot Cftlte Ou. rna _ "elA. 
er .... .,.1 ............. 1UIc. U. 8 ......... f MiM •• ~ of 
IIrfMtSpu.ou We. _. 1'., P .f. 
a. 'LI .............. ~t P1aat ... 0; Inlal DIt-.1'l .. . 
:fe_lea llef1MIt, .., ..... lMt. , ....... . 
II. ,.. >h .... BlAnd. 1»aa1'_ ........ PetJltel.eD a"'1fJ'ba 
Co •• x.a ..... 1e.. caut •• 1.... IMld.et It ". 
It. ,. .. ~ a.ts.at.aa II ....... .,. S-. 00 ...... 1'0l'il, lMI. 
"U-M. 
II. 111:14., ,. M.IS. 
It. "' ...... 1.1., hM'leal. ....... of PreYu'bc 00ft0a1.oll ,.. 
......... , 0 ..... Ret' .... u4 •• tva1 Guelt.a. _t .. tueJt. 
0 ..... 1 • ." " ...... . 
n ...... Aile' OatalJtleCneld. .. tra" ,.. , .. -.u .. fu.l', 
I'M hWolna :laas_.. 1\a1J' I, lMI, , III • 
•. ............. "_at u. .... of Olae.tal. Aaal.J..... D. Vaa 
.. .-.4 Co ...... 1' ••• 1'., ...... , ,a,. . 
It. 1Idt1l, B.M., ADalr- of _ tlll.'.Ol"tl4e 011 •• U. 8 ...... 
• f ........... ., IaTe.'l .. ttou 110. '_ •. lMO, ,u . 
•• ...... 1. R •••• Sal'. 1.a Pe .. l_. P .... ".. RaetlfJ'lDa 00., 
w ,...,le., c.ut •• lMI. , I. 
Il. nil.. " .. 11. 
a. 11114., , 11 • 
•• 11114 •• , It. 
M. IM4 •• " ..... . 
15. 11114., " 11 .... . 
II. nu..l. ft.w., lAt_ to ... wrl ... taW r.lt. 18, 1M'. 
:r. . ~ Reo""..... 00., x.. '.II1M. caUt • 
• , . .,.....11- RaU, AMl.r",.tal. CllAatAl7, 'Yol. D. 10 •• u., aa4 
Seu, ... YoJIJI, I •• 4.. 1.... , W5 
a. :RU., , .11. 
• 
